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(57) Abstract: The present invention relates to 
a temperature-sensitive safety valve assembly. 
The valve assembly comprises a first pressurised 
fluid region, which region has a first outlet, and a 
second pressurised fluid region, which region has 
a heat-sensitive sealing means. A valve between the 
first and second regions is adapted to be actuated 
by the pressure of a first pressurised fluid in the 
first region against biasing means to open the 
outlet. The heat-sensitive sealing means in the 
second region fails at high temperature so as to 
de-pressurise the second region, thereby actuating 
the valve to move under the biasing means to 
close the first outlet and seal the first region. The 
valve assembly comprises a relay unit, which is 
arranged to sense a parameter, and react to the 
sensing of the parameter by sealing the first region. 
The temperature-sensitive safety valve assembly 
is remotely electronically operable in a wireless 
manner. Also, the temperature-sensitive safety valve 
assembly has an electronic device and a solar cell 
arranged to supply power to the electronic device. 
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A VALVE ASSEMBLY FOR O PENING AND CLOSING A FUEL LINE 

The present invention relates to a valve assembly for opening and closing a fuel line. 

5 The applicant has previously invented a temperature sensitive valve assembly, which at 
high temperature shuts off a fuel supply. This invention is the subject of GB patent 
application No.0214736.1. A description of the temperature sensitive valve assembly 
of GB patent application No.0214736.1 follows hereunder, with reference to the 
following drawings: - 

10 

FIGURE 1 is a simple schematic view, partly in cutaway, of the temperature-sensitive 
safety valve assembly of GB Patent Application No. 0214736.1 , 

FIGURE 2 is a simple schematic view of another temperature-sensitive safety valve 
1 5 assembly of GB Patent Application No. 0214736.1 fitted in a gas supply line, 

FIGURE 3 is a simple schematic view showing a cutaway of a building and a plurality 
of temperature-sensitive safety valve assemblies of GB Patent Application No. 
0214736.1 fitted therein, 

20 

FIGURE 4 is a simple schematic view of a floor-mounted boiler fitted with a 
temperature-sensitive safety valve assembly, 

FIGURE 5 is a cross-sectional view of a safely valve assembly of a temperature- 
25 . sensitive safety valve assembly of GB Patent Application No. 0214736.1, 

FIGURE 6 is a front view of the safety valve assembly of Figure 5, 

FIGURE 7 is a plan view of the safety valve assembly of Figure 5 ? 

30 

FIGURE 8 is a bottom view of the safety valve assembly of Figure 5, 

FIGURE 9 is a bottom view of a support of the safety valve assembly of Figure 5 ? 

35 FIGURE 10 is cross-sectional view of another temperature sensitive safety valve 
assembly of GB Patent Application No. 0214736.1, 

FIGURE tl is a plan view ofthe assembly of Figure 10, 

40 FIGURE 12 is a side view ofthe assembly of Figure 10, and 

FIGURE 1 3 is a side view of part of the assembly of Figure 1 0. 

Refeixing to Figure 1, a temperature-sensitive safety valve assembly 10 comprises a 
45 temperature-sensitive safety valve device 12, a regulator 14 and a gas pipe 16. 
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The temperature safety valve device 12 comprises a housing 18, inside of which is a 
cavity in communication with a conduit 20. 

5 The housing 18 comprises a valve seat 22, which defines an aperture between the 
housing 18 and the regulator 14. 

A fastener 24 is arranged, at a remote end of the housing 18 for fastening the housing 
1 8 to the regulator 14. 

10 

The housing 18 comprises a valve stem (or spindle) 26, arranged with a valve head 28 
inside the housing above seat 22, A second valve head 27 is provided at the other end 
of the stem 26. A spring 30 is arranged around the stem 26 between the valve head 28 
and a wall of the housing 18. The valve stem 22 has a secondary stem 26a, which 
15 extends from valve head 27, in line with valve stem 26- The secondary stem 26a has a 
head 26b at an end remote from the end of the secondary stem which extends from the 
second valve head 27* A diaphragm 32 is arranged above the valve head 28. 

The conduit 20 is made of plastics. The conduit 20 is generally U-shaped. 

20 

The conduit 20 has a closure member 34, at one end, which takes the form of a glass 
bulb 36. The conduit has another closure member 36, at another end, which takes the 
form of a chamber having a one-way valve to allow gas refilling of the conduit 20. 
A threaded pipe 38 is provided, in communication with the closure member 36, and 
25 directly adjacent thereto, to allow connection of a gas supply and prompt refilling of the 
conduit 20. 

The regulator 14, comprises a chamber 40, of dome-like form. The chamber 40 has an 
inner cavity. The chamber 40 has an aperture defined by a wall 42. The fastener 24 of 
30 the housing is threaded onto the outside of wall 42. This step is preceded by 
introducing the valve stem 26 into the chamber 40. The chamber 40 has an annular 
recess 44, The recess 44 houses a diaphragm 46, on which the valve head 27 of the 
valve stem 26 acts. An opening 48 in the chamber 40 allows gas to escape from the 
chamber to the atmosphere, 

35 

The pipe 16 comprises a first pipe part 50 and a second pipe part 52, which are, 
respectively, arranged before and after the temperature-sensitive safety valve device 12. 
The first part 50 has an outlet defined by a valve seat 54. The second part 52 has an 
inlet 56. The outlet 54 and the inlet 56 are in communication with the chamber 40 of 
40 the regulator 14. 

The secondary stem 26a is arranged so that the valve head 26b is arranged inside the 
seat 54 of the pipe part 50. Inside the chamber 40, a spring 58 is arranged between an 
underside of the diaphragm 46 and the first pipe part 50. 

45 

Suitable K-values for the springs 30 and 28 are utilised. 
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Other features of the temperature-sensitive valve assembly can be seen from FIGURE 
1. 

In use, the first pipe part 50 of the gas pipe 16 is connected to a mains gas supply. 
5 Ordinarily, the closure member 34 (Le. the bulb 36 in one preferred form of the 
invention) is intact Therefore, pressure caused by presence of a high pressure gas 
(such as air) in the conduit 20 acts on the diaphragm 32 to force the valve head 28 and 
the valve stem 26 down, against the bias of the spring 30. Consequently, the valve head 
26b moves away from the seat 54 to allow gas therethrough. Gas is then diverted by the 
10 diaphragm 46 into the second pipe part 52 of the pipe 16. In this way, gas is free to 
move through the second pipe part 52 of the pipe 16 to other parts, for example, to a 
network of pipes in a building. 

In the case of a high temperature, for example a fire, the closure member 34 fails. In 
15 the embodiment shown, shattered pieces of the bulb 36 fell downwards so as to not 
obstruct the conduit 20. The pressure in the conduit 20 fells leading to the valve stem 
26 and the valve secondary stem 26a moving towards the conduit 20 (i.e. upwards in 

FIGURE 1), under the force of the spring 58, until the valve head 26b of the secondary 
20 stem 26a moves into sealing contact with the valve seat 54 of die first pipe part 50 of 
the gas pipe 16. ha this way, the temperature-sensitive safety valve assembly 10 quickly, 
efficiently, cheaply and simply shuts off the gas pipe 16. 

Referring to FIGURE 2, a temperature-sensitive safety valve assembly 100, is fitted in 
25 series with a gas supply line 102 and a gas meter 104, from which a gas pipe 106 is 
ducted to, say, part of a building. 

The Hue 102 has a mechanical shut off lever 108 to stop gas entering the 
temperature-sensitive safety valve assembly 100 and building. The 
30 temperature-sensitive safety valve assembly 100 has a tube 110 arranged between a 
regulator part 112 and a housing part 114 of the temperature-sensitive safety valve 
assembly. 

The conduit 1 16 is, as in the previous embodiment, fitted to the temperature-sensitive 
35 safety valve assembly 100 via a T-piece connector to the housing part 1 14, The conduit 
116 extends generally horizontally. At one end of the conduit 116 there is a valve 
closure member 118. At the other end of the conduit 1 16, the conduit extends slightly 
vertically downwards and a bulb-type closure member 120 is arranged thereon. It will 
be appreciated that the temperature-sensitive safety valve assembly 100 works in a 
40 manner similar to the arrangement of FIGURE 1 and as such a full description of the 
working can be omitted. 

Referring to FIGURE 3, a building 150 has a plurality of floors. Outside the building 
150 a gas mainline 152 communicates with a main temperature-sensitive safety valve 
45 assembly 154. The main temperature safety valve assembly 154 is in communication 
with secondary safety valve assemblies 156, 158, 160, 162, 164 on, say, each floor. Of 
course, this distribution of the secondary temperature safety valve assemblies could be 
varied depending on requirements. A gas line 166 extends through the floors, leading 
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to secondary gas lines 168, 170, 172, 174, 176, supplying gas to each floor. An air line 
178 also extends from the main temperaiure-sensitive safety valve assembly 154 to the 
secondary temperature-sensitive safety valve assemblies 156 - 164 via, respectively, 
secondary airlines, 180, 182, 184, 186, 188. In use, failure, and the consequent shut- 
5 off, of a secondary temperature-sensitive safety valve 156-164 de-pressurises the airline 
178 so as to shut off the main temperature-sensitive safety valve assembly 154, outside 
the building. This is of course advantageous in that a fire inside the building is not 
fuelled. 

10 Referring to Figure 4, another temperature-sensitive safely valve assembly is shown- A 
furnace 200 has an on-off gas supply switch 202. Actuation of the switch 202 opens 
and closes an inlet (not shown) to allow gas to communicate via pipe 204 with the 
burner of the furnace. A burner region 206 is shown- Above this, there is arranged a 
flue 208. A temperature-sensitive safety valve assembly 210 is arranged on an inside 

15 surface of an inclined wall of the flue 108. A one-way valve 212 of the safety valve 
assembly 210 is arranged on a line 214 to a bulb 216 in the flue 208. In the event that 
the flue 208 becomes blocked hot gases will return down the flue causing the bulb to 
break, which in turn will close off the temperature-sensitive safety valve assembly 210 
by thereby stopping gas flowing through the pipe 204 to the burner. 

20 

Referring to Figures 5 to 9, a safety valve assembly 250 comprises a body 258 defining 
a chamber for air, bolts 251, as inflation point 252, a 15 mm outlet 253 and a 28 mm 
outlet 254. 

25 The 15 mm outlet 253 is in communication via a conduit (not shown) with a closure 
member as described with reference to Figure 1. The 28 mm outlet 254 is in 
communication with a fiiel line (not shown). 

The assembly 250 has a lower body 255 defining a gasket chamber 257, which supports 
30 a rod 262, a rubber washer 261 , a spring 263, and a rod holder 270 (optionally of PVC). 
Figure 9 shows the spiked, wheel-like, structure of the rod holder 270. 

The lower body 255 comprises a 28 mm inlet 269, which is put in communication with 
a fuel line (not shown)- 

35 

Operation of the assembly 250 follows, in general, the principles of operation of the 
assembly 10 described above. 

Referring to Figures 10 to 13, another safety valve assembly 280 comprises some 
40 similar parts to the safety valve 250 and therefore such parts will not be described 
again. 

Referring to Figure 10, the total height of the body equals the height A of the upper 
body (A=30 mm) and the height B of the lower body (B - 87 mm). The inflating point 
45 282, outlet 284, outlet 286, and inlet 288 are, respectively 1/2" BSP, 1/2" BSP, 1" BSP 
andl" BSP. 



Referring to Figure 1 1, the distance C between diametrically opposed bolts is 58 mm. 
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Referring to Figure 12, the distance D from the bottom of the body to the centre of the 
outlet 286 is 49.5 mm. The distance E from the centre of the outlet 286 to the centre of 
the outlet 284 is 52.5 mm. The distance G from the bottom of the body to the lower 
edge of the region about the outlet 286 is 27 mm. The distance across the region about 
5 the outlet 286 is 45 mm. 

Referring to Figure 13, a valve assembly 290 comprises a diaphragm 292, spring seats 
294, a spring 296, a centre tod 298, a rubber seal 300 and a backing washer 302. 

1 0 The valve can be made to tolerate pressures up to 6000 PSI. 

The conduit can be a flexible hose. 

An aim of the present invention is to provide a valve assembly (for closing and opening 
15 a fuel line) which senses other potentially unsafe conditions in which closure of (a fuel 
line) valve assembly is desirable. 

Another aim of the present invention is to provide a valve assembly (for closing and 
opening a fuel line) which is wireless and remotely operable. 

20 

Yet another aim of the present invention is to provide an electronically operated valve 
assembly which is more reliable. 

According to a first aspect of the invention there is provided a temperature-semiticve 
25 safety valve assembly comprising a first region for a first pressurised fluid, the region 
having a first outlet, a second region for a second pressurised fluid, the second region 
comprising a heat-sensitive sealing means, a valve between the first and second regions 
adapted to be actuated by the pressure of a first pressurised fluid in the first region 
against biasing means to open the outlet, the heat-sensitive sealing means in the second 
30 region fails at high temperature so as to de-pressurise the second region, thereby 
actuating the valve to move under the biasing means to close the first outlet and seal the 
first region, wherein the temperature-sensitive safety valve assembly comprises a relay 
unit, which is arranged to sense a parameter, and react to the sensing of the parameter 
by sealing the first region. 

35 

The input may be a sensed C02 value, a sensed gas value, a sensed earth tremor, 
another potentially dangerous situation, or a sensed weather reading. 

The assembly may have a audible or visual alert means, e.g. to alert employees in a 
40 building of the sensed state. 

According to a second aspect of the invention there is provided a temperature-sensitive 
safety valve assembly comprising a first region for a first pressurised fluid, the region 
having a first outlet, a second region for a second pressurised fluid, the second region 
45 comprising a heat-sensitive sealing means, a valve between the first and second regions 
adapted to be actuated by the pressure of a first pressurised fluid in the first region 
against biasing means to open the outlet, the heat-sensitive sealing means in the second 
region being arranged to fail at high temperature so as to de-pressurise the second 
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region, thereby actuating the valve to move under the biasing means to close the first 
outlet and seal the first region, wherein the temperature-sensitive safety valve assembly 
is also remotely, wirelessly, electronically operable. 

5 The temperature-sensitive safety valve assembly of the first aspect and second aspect of 
the invention may be actuable by the axial movement of a rotary and axially movable 
shaft 

The shaft may cooperate with one or more stops which prevents movement of shaft 
10 Preferably, the shaft cooperates with two stops. Most preferably, the two stops are 
arranged at opposing sides of the shaft periphery (Le. spaced by 180 degrees). The or 
each stop is preferably motor driven. Most preferably the or each stop is mounted on a 
rotatable member. 

15 According to a third aspect of the invention there is provided a temperature-sensitive 
safety valve assembly comprising a first region for a first pressurised fluid, the region 
having a first outlet, a second region for a second pressurised fluid, the second region 
comprising a heat-sensitive sealing means, a valve between the first and second regions 
adapted to be actuated by the pressure of a first pressurised fluid in the first region 

20 against biasing means to open the outlet, the heai-sensitive sealing means in the second 
region fails at high temperature so as to de-pressurise the second region, thereby 
actuating the valve to move under the biasing means to close the first outlet and seal the 
first region, wherein the temperature-sensitive safely valve assembly comprises an 
electronic device and a solar cell arranged to supply power to the electronic device. 

25 

Preferably, a temperature-sensitive safety valve assembly has the features of the second 
aspect and the third aspect of the invention. 

In one preferred embodiment of the invention, the valve assembly is arranged in, or 
3 0 adjacent, a multi-room building such a multi-storey building. 

The temperature-sensitive safety valve assembly of any of the aspects of the invention 
may comprise an electric panel board which $enses the problem, alerts employees etc. 
and resets after the problem has been sensed (and solved). 

35 

The heat-sensitive sealing means comprises a glass bulb. The glass bulb is preferably 
liquid filled so at high temperature the liquid causes explosion of the bulb. The glass 
bulb is preferably brittle so upon failure it does not melt and maintain a seal. Liquid 
such as water is arranged upstream of the glass bulb so that when the glass bulb fails 
40 liquid is released. This liquid may be conveniently used to douse a fiie. 

The valve assembly preferably fits directly to a gas meter. 

According to a fourth aspect of die invention there is provided a temperature-sensitive 
45 safety valve actuator assembly, comprising a region for a pressurised fluid such as air 
and heat sensitive sealing means on the region, to close the region, and a valve actuator, 
the temperature-sensitive safety valve actuator assembly being designed to be fined to a 
valve assembly for a fluid supply line, and the heat sensitive sealing means being 



WO 03/106871 




PCT/GB03/02422 



de-sealable at high temperature to de-pressurise the region, to move the valve actuator 
so as to open a region to actuate a valve assembly, the valve actuator also being 
actuable by an movable finger, 

5 Preferably the finger is electronically operated. 

In one preferred embodiment of the invention, one or more further 
temperature-sensitive safety valve assemblies are provided, the or each further 
temperature-sensitive safety valve assemblies being similar to the temperature-sensitive 

10 safety valve assembly, wherein at least one of the or each further temperature-sensitive 
safety valve assembly is in communication with the temperature-sensitive safety valve 
assembly so that de-sealing of the heat sensitive sealing means on the second region of 
the or each further temperature-sensitive safety valve assembly is communicated to the 
temperature-sensitive safety valve assembly to shut the outlet of the 

1 5 temperature-sensitive safety vaJ ve assembly. 

The or each further temperature-sensitive safety valve assembly are all preferably in 
communication with the temperature-sensitive safety valve assembly. 

20 According to a fifth aspect of the invention there is provided a building having a 
temperature-sensitive safety valve assembly or temperature-sensitive safety valve 
actuator assembly in accordance with, respectively, the first, second, third or fourth 
aspect of the invention fitted thereto. 

25 A temperature-sensitive safety valve assembly in accordance with the invention will 
now be described, by way of example only, and with reference to the remaining 
accompanying drawings in which; 

FIGURE 14 is a schematic view of the parts of a shut down device in accordance with 
30 the invention, 

FIGURE 15 is a schematic side view of a valve assembly in accordance with the 
invention, 

35 FIGURE 16 shows a schematic view, partly in cutaway, of a second valve assembly 430 
in accordance with the invention, 

FIGURE 17 shows a schematic view of solar valve assembly in accordance with the 
invention, 

40 

FIGURE 18 is a schematic perspective view, in cutaway, showing internal parts of the 
module of file solar valve assembly of FIGURE 17, 

FIGURE 19 is a schematic side view, partly in cutaway, showing the module of 
45 FIGURE 17 connected to the temperature sensitive valve assembly described earlier, 
and 
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FIGURE 20 is a schematic side view of an array of temperature sensitive safety valve 
assemblies in a building, each valve assembly having a module as shown in FIGURE 
17. 

5 Referring to FIGURE 14, the parts of a shut down device 400 ate denoted by the 
following reference numerals:- 

401. 6v and 24v transformers, 
402a and 402b. C02 detector and gas detector, 
10 403. Relay unit, 

404. 24v solenoid valve, 

405. Panel board (locates fault in building, recharges and resets a safety valve), 

406. Compressor (to recharge the valve), 

407. Tremor detector, 

15 408. 12 hour back-up battery, 

409. Sounder, and a 

410. Warning light. 

The shut down device 400 is designed to accompany the temperature -sensitive safety 
20 valve assembly 1 0 described hereinabove. 

The valve assembly 10 will close down in the event of C02, gas or tremor detection by 
C02 detector 402a, gas detector 402b or tremor detector 407. 

25 The valve assembly 10 is reset after the event of C02, gas or tremor detection using 
panel board 405. 

The shut down device 400 will then re-pressurize the valve assembly 10 and -will then 
enable gas to pass through pipes after detection is rectified. 

30 

Referring to FIGURE 15, the valve assembly 420 comprises a 12 volt D/C geared 
motor 421, which is arranged to operate a removable joint 426 to actuate a ball type 
stop tap 423 in a pipe 425. 

35 The motor 421 is powered by a 12 volt D/C battery 424. 
A 12 volt D/C relay unit 422 controls the motor 421 . 
All of the above parts are housed in a PVC or metal box 427. 

40 

The valve assembly 420 is designed to be fitted to Hie valve 10 described above. On 
detection of poisonous gases the assembly 420 will react and open allowing pipe work 
to deflate by means of air or liquid. This is done by means of radio waves being sent 
from a gas detector sensor on reaction of gases. The valve will open with pressure in 
45 excess of 230 bar. 



The valve could be fitted to any cylinder and on reaction open up cylinder. 
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Referring to FIGURE 16, a body 431 (made from brass) is attachable by, e.g. a threaded 
portion 43 la to the temperature-sensitive sensor valve arrangement 10. The body 431 
is a male iron or copper elbow. The body 431 defines an internal cavity 431b the 
surface of which is threaded. 

5 A threaded (brass) rod 432 is arranged, partly in the cavity 43 lb, so that the threads of 
the cavity surface and rod mesh. 

A gland nut 433 seals around the rod 432 where it exits the body 431. The gland nut 
10 433 can be tightened or loosened accordingly. 

A lower end of the rod 432 has a pin 434 through it 

An electric 12 volt motor 435 has a cog 435a. A pair of (metal) pins 436 are welded to 
15 the cog 435a. 

F denotes fuel inlet 

The rod 432 is arranged so that when the cog 435a rotates the pins 436 drive the pins 
20 434, so as to rotate the rod 432 in both clockwise and anticlockwise directions. 

A relay unit 437, like relay unit 403 in FIGURE 14, can be used to control the motor 
435. Also, a remote fob 438, can be used to radio control the motor 435. 

25 The gland nut 433 can be tightened or loosened accordingly (not shown). 

Referring to FIGURE 17, the solar valve protect after the detection of gases, C02 
gases, smoke, also tremors. The valve works by means of radio wave$, without any 
need of wiring. The valve can be connected to a telephone line and actuated by 
30 telephoning a predetermined number. In particular, the telephone call triggers a switch 
which operates the valve. 

The solar valve can be set up for a site engineer or a petrol attendant to cany a fob 
button that in the event of gas, petrol, acids or dangerous conditions they would be able 
35 to close down the services by means of pointing the fob at the valve relay. 

The solar valve could activate any given pipe line or any product that would need a 
valve fitted by means of a key ring fob. 

40 The solar valve can protect people that cannot smell also people that cannot hear 
sounding alarms, giving total protection from gas and C02 gases. 

The solar valve gives protection of pipe lines from explosions etc. 

45 The solar valve can set off containers releasing foams etc. or water services. 



In another aspect of the invention a solar cell is in electrical communication with any 
valve assembly previously described hereinabove or hereinafter. 
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Referring to FIGURE 17, a fuel line (e.g. gas line) valve assembly comprises a 
temperature sensitive safety valve assembly 440 as described above. The assembly 440 
comprises a module 442 and three remote detectors 444, 446, 448. In this case, the 
detector 444 is a smoke detector, the detector 446 is a C0 2 detector, and the detector 
448 is a gas detector. Each detector 444, 446, 448 works at up to 300m range. 

The assembly 440 is arranged in communication with a solar panel 450, which in this 
case is arranged on an external side wall of a building. 

The assembly 440 is arranged in a fuel line, in particular in this case a gas line 452, 
downstream of the standard gas meter 454. 

Referring to FIGURE 18, the module 442 comprises a radio solar panel 456, a casing 
458, a radio beacon receiver 460, a low voltage battery (5 year lifetime) 462, a tremor 
switch 464, an alarm and phone relay 466, a solenoid 468, and a plunger 470, arranged 
to co-operate with earlier temperature sensitive safety valve assembly. 

Referring to FIGURE 19, as soon as radio waves signal beacon receiver 460, the 
solenoid 468 releases plunger 470, which moves diaphragm to close valve, and shut off 
gas line. 

Referring to FIGURE 20, temperature sensitive safety valve assembly 440 is arranged 
in a building 472, On each floor 474, 476, 478, 470 is arranged a module 442 and 
detectors 444, 446, 448. Also, on each floor 474, 476, 478, 470 is a heat sensitive 
bottle 482. The botde 482 is in sealed communication by lines 484 with the valve 
assembly and when bottle 482 break assembly shuts off gas. The bottle 482 has water 
or other liquid in it so it explodes outwardly so as not to block outlet Also, water is 
arranged upstream of bulb and when bulb fails the water is released onto a fire. An air 
gauge 490, which can be pre-$et is connected to the line. A compressor 492 is also 
attached to the line so the valve assembly 440 can be recharged. 

The small solar panel 450 charges the low voltage battery 462. The battery 462 
connects to the solenoid 468 which is of a kind similar to the one in a car central 
locking device. A beacon relay is installed into PVC box to receive a signal from 
detectors 444, 446, 448 of figure 17. The detectors 444, 446, 448 can be fitted into any 
smoke, CO or gas detectors as illustrated on page 1 when assembled can transmit 
signals to solar powered valve 440. When this happens the solar powered valve will 
close off the gas supply, or petrol line, or hazardous fuels. 

The solar powered valve 440 has no external wiring and works on radio signals. The 
solar valve 440 can then be mounted onto the valve assembly 10. It also can be fitted 
with a tremor switch that would react under earth tremors. There is also a relay fitted 
linked to a solenoid, which, when activated, would set off an alarm and also phone the 
switch board or fire department. The solar valve can be installed onto any location on 
earth needing only power from the sun to activate. The solar valve can be installed onto 
the valve assembly 10 which would be for commercial buildings. As in FIGURES 17 - 
24 the solar valve is showing the various position the valve can be installed. 



WO 03/106871 



PCT/GB03/02422 



Referring to FIGURE 21, a remote control device 500 showing motor etc. comprises:- 

502. Reeth Connectors, 
504, Magnet, 
5 506. Ann connected to Motor, and a 
508. Motor 

Refetring to FIGURE 22, a remote control device 500 fitted to detector additionally 
comprising:-. 

10 

510. Detector (Sniffer), 
512. PCB Board, and a 
514. Speaker 

1 5 Referring to FIGURE 23, a control unit fitted to valve assembly 1 0 comprises:- 

516. Control Unit Relay, and a 
518. Window Motor 

20 Referring to FIGURE 21, the remote control unit uses a randomly encrypted code 
hopping technology so that the remote cannot be scanned and reproduced The remote 
control has been developed to be used with an electric window motor. The motor has a 
geared cog which will close and open most valves. The mechanical finger (434 in 
FIGURE 16) has been designed for the valve assembly 10, When energised, the finger 

25 434 will close and open the valve by means of an extended rod with washer assembly. 
When gases are apparent the detector 510 will react giving a reading of between 0,6 and 
0.8 of a volt to the speaker 514. Positive and negative wires connect from the speaker 
514 to the small electric motor 508. 

30 The arm 506 connected to the motor 508 has a magnet 504 thereon. When the motor 
508 turns the arm 506 and therefore the magnet 504, the magnet 504 will in turn rotate 
over reeds 502. The reeds 502 are bridged across the remote control button. When 
magnet 504 reaches reeds 502 they in turn send a signal 515 to the electric window 
motor 518, via control unit relay 516, closing valve down. To reset the system reverse 

35 motor. The motor will move away magnet 504 causing the reeds 502 to separate. This 
procedure replaces pressing the button on the remote control 500- 

It will be appreciated by the reader that the valve arrangements for fuel lines disclosed 
herein offer significantly improve safety in comparison to the known valve 
40 arrangements. 
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1. A temperature-sensitive safely valve assembly comprising a first region for a 
first pressurised fluid, the region having a first outlet, a second region for a second 
5 pressurised fluid, the second region comprising a heat-sensitive sealing means, a valve 
between the first and second regions adapted to be actuated by the pressure of a first 
pressurised fluid in the first region against biasing means to open the outlet, the 
heat-sensitive sealing means in the second region fails at high temperature so as to 
de-pressurise the second region, thereby actuating the valve to move under the biasing 
10 means to close the first outlet and seal the first region, wherein the 
temperature-sensitive safety valve assembly comprises a relay unit, which is arranged 
to sense a parameter, and react to the sensing of the parameter by actuating the valve to 
seal the first region. 

15 2. A temperature-sensitive safety valve assembly according to Claim 1, wherein the 
input is a sensed C02 value, a sensed gas value, a sensed earth tremor, another 
potentially dangerous situation, or a sensed weather reading. 

3. A temperature-sensitive safety valve assembly according to any preceding claim, 
20 wherein the assembly has a audible or visual alert means, e.g. to alert employees in a 

building of the sensed state. 

4. A temperature-sensitive safety valve assembly according to any preceding claim, 
wherein the temperature-sensitive safely valve assembly is also remotely, wirelessly, 

25 electronically operable. 

5. A temperature-sensitive safety valve assembly according to any preceding claim, 
wherein the temperature-sensitive safety valve assembly comprises an electronic device 
and a solar cell arranged to supply power to the electronic device. 

30 

6. A temperature-sensitive safety valve assembly according to any preceding claim, 
wherein the valve assembly comprises a valve actuator actuated by de-pressurisation of 
the second region, the valve actuator also being actuable by a movable finger. 

35 7. A temperature-sensitive safety valve assembly comprising a first region for a first 
pressurised fluid, the region having a first outlet, a second region for a second 
pressurised fluid, the second region comprising a heat-sensitive sealing means, a valve 
between the first and second regions adapted to be actuated by the pressure of a first 
pressurised fluid in the first region against biasing means to open the outlet, the 

40 heat-sensitive sealing means in the second region being arranged to fail at high 
temperature so as to de-pressurise the second region, thereby actuating the valve to 
move under the biasing means to close the first outlet and seal the first region, wherein 
the temperature-sensitive safety valve assembly is also remotely, wirelessly, 
electronically operable. 

45 
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8. A temperature-sensitive safety valve assembly according to any preceding claim, 
wherein the temperature-sensitive safety valve assembly is actuable by the axial 
movement of a rotary and axiaily movable shaft 

5 9. A temperature-sensitive safety valve assembly according to Claim 8, wherein the 
shaft cooperates with one or more stops which prevents movement of shaft 



10. A temperature-sensitive safety valve assembly according to Claim 9, wherein the 
shaft cooperates with two stops. 

11. A temperature-sensitive safety valve assembly according to Claim 10, wherein the 
two stops are arranged at opposing sides of the shaft periphery (Le. spaced by 180 
degrees), 

15 12. A temperature-sensitive safety valve assembly according to any of Claims 9 to 1 1, 
wherein the or each stop is motor driven. 



13. A temperature-sensitive safety valve assembly according to any of Claims 9 to 12, 
wherein the or each stop is mounted on a rotatable member. 



14. A temperature-sensitive safety valve assembly comprising a first region for a first 
pressurised fluid, the region having a first outlet, a second region for a second 
pressurised fluid, the second region comprising a heat-sensitive sealing means, a valve 
between the first and second regions adapted to be actuated by the pressure of a first 

25 pressurised fluid in the first region against biasing means to open the outlet, the 
heat-sensitive s ealing means in the second region fails at high temperature so as to 
de-pressurise the second region, thereby actuating the valve to move under the biasing 
means to close the first outlet and seal the first region, wherein the 
temperature-sensitive safety valve assembly comprises an electronic device and a solar 

30 cell arranged to supply power to the electronic device. 

15. A temperature-sensitive safety valve assembly according to any preceding claim, 
wherein the valve assembly is arranged in, or adjacent, a multi-room building such as a 
multi-storey building. 



16. A temperature-sensitive safety valve assembly according to any preceding claim, 
wherein the temperature-sensitive safety valve assembly comprises an electric panel 
board which senses the problem, alerts employees etc. and resets after the problem has 
been sensed (and solved). 

17. A temperature-sensitive safety valve assembly according to any preceding claim, 
wherein the heat-sensitive sealing means comprises a glass bulb. 



18, A temperature-sensitive safety valve assembly according to Claim 17, wherein the 
45 gl as s bulb is liquid filled so at hi£h temperature the liquid causes explosion of the bulb. 

19. A temperature-sensitive safety valve assembly according to Claim 17 or 18, wherein 
the glass bulb is brittle so upon feilure it does not melt and maintain a seal. 

\ 
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20. A temperature-sensitive safety valve assembly according to Claim 17, 18, or 19, 
wherein liquid such as water is arranged upstream of the glass bulb so that when the 
glass bulb fails liquid is released. 

21. A temperature-sensitive safety valve actuator assembly, comprising a region for a 
pressurised fluid such as air and heat sensitive sealing means on the region, to close the 
region, and a valve actuator, the temperature-sensitive safety valve actuator assembly 
being designed to be fitted to a valve assembly for a fluid supply line, and the heat 

10 sensitive sealing means being de-sealable at high temperature to de-pressurise the 
region, to move the valve actuatox so as to open the region to actuate a valve assembly, 
the valve actuator also being actuable by a movable finger. 

22. A temperature-sensitive safety valve actuator assembly according to any preceding 
1 5 claim, wherein the finger is electronically operated. 

23. A temperature-sensitive safety valve actuator assembly according to any preceding 
cl aim, wherein one or more further temperature-sensitive safety valve assemblies are 
provided, the or each further temperature-sensitive safety valve assemblies being 

20 similar to the temperate-sensitive safely valve assembly, and at least one of the or 
each further temperature-sensitive safety valve assembly is in communication with the 
temperature-sensitive safety valve assembly so that de-sealing of the heat sensitive 
se aling means on the second region of the or each further temperature-sensitive safety 
valve assembly is communicated to the temperature-sensitive safety valve assembly to 

25 shut die outlet of the temperature-sensitive safety valve assembly. 

24. A building having a temperature-sensitive safety valve assembly or 
temperature-sensitive safety valve actuator assembly in accordance with any one or 
more of Claims 1 to 23 fitted thereto. 

30 
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